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5. Conclusions & Next Step

relevant to asthma.

Children residing in urbanized areas suffer
mortality, possibly due to higher levels of environmental asthma triggers such as airborne
particulate matter. As part of a larger study of gene-environment interactions conferring differential
asthma susceptibility in Detroit children, we explored gene expression patterns in blood and lung
tissue from sensitized rats exposed to concentrated airborne particulates (CAPs) [PM 2.5]. Brown
Norway rats were sensitized with ovalbumin, then immunologically challenged with either saline or
ovalbumin before chamber exposure to CAPs. To measure gene expression differences between
saline (control) and ovalbumin (challenged) animals in the presence of CAPs, both lung and blood
RNA was isolated and hybridized to Affymetrix rat whole genome chips. A structured
approach was used to highlight knowledge-based gene annotative categories exhibiting
unexpectedly high (p < 0.05) numbers of differentially expressed genes. These GO and KEGG
categories included “Cell communication,” “Metabolism of xenobiotics,” and several il i
signaling categories. Because gene expression is tissue-specific, we did not observe a high
concordance between expression changes of particular genes in blood versus lung. However, our
approach does suggest that while blood and lung respond to environmental challenges through a
unique set of genes, these differentially expressed genes can be grouped into common functional
collections. These data will help guide the analysis of pathways and functional gene categories
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CAPs exposure alone (without OVA challenge) resembles gene expression
patterns of normal air. Inmunological challenge drastically alters the genetic
response to airborne particulate matter.

While the particular genes altered by exposure-challenge groups varied by

tissue, differentially expressed genes in both tissues are related as members of

functional groups involving xenobiotic metabolism, cell communication,
matrix ing, and i i

Can we use the mechanistic insight gleaned from the animal studies to inform

gene selection for human studies?
-Highlighting pathways (si i i etc.)
-Known demographic modifiers (race, gender, BMI, etc.)
-Exposure information (mold, smoking, air quality, etc.)
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